Macroporous Poly(N-isopropylacrylamide) hydrogels with adjustable size "cut-off" for the efficient and reversible immobilization of biomacromolecules.
Poly(N-isopropylacrylamide) (PNIPA) hydrogels with varied degree of crosslinking (DC) were synthesized by using poly(ethylene glycol) (PEG) as an additive. A phase separated ("macroporous") morphology was formed when using PEG contents of > or = 20 wt.-%. Temperature-dependent degrees of swelling had been measured, and average mesh sizes of the swollen polymer network had been calculated. The loading of the hydrogels with labelled dextrans with various molar masses and bovine serum albumin (BSA)-via swelling of the shrunken gel in a cold solution-and their subsequent unloading-via immersion in hot water-were studied in detail. The loading efficiencies were close to zero for PNIPA prepared at PEG contents of < or = 10 wt.-%, and they increased sharply to about 100% for PNIPA prepared with PEG contents of > or = 20 wt.-%. A complete unloading was achieved as well. For macroporous PNIPA prepared at 40 wt.-% PEG content, the loading efficiency was a function of the DC, and the "cut-off" observed as a function of dextran or protein size correlated with the mesh size of the hydrogel. The function of these "smart" hydrogels can be explained by the temperature-induced "pumping" of the solution into the gel bulk via the permanent pores, along with an uptake into the adjacent hydrogel network. Those materials could be used as matrices for the efficient and reversible immobilization of (bio)macromolecules.